Poly(ADP-ribose) synthesis and inhibition of DNA synthesis in Chinese hamster cells treated with methylating agents and thymidine.
A possible role of poly(ADP-ribose) synthesis in modulating the response of V79 cells to DNA damage induced by N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) and methyl methanesulfonate (MMS) was investigated. Inhibition of [3H]thymidine (dThd) incorporation into DNA and lowering of NAD+ levels in intact cells were employed as parameters of DNA-synthesis inhibition and poly(ADP-ribose) synthesis, respectively. Dose responses of these parameters were studied in cells 2 and 24 h after treatment with the methylating agents in medium with or without dThd. The initial inhibition of DNA synthesis was uniformly associated with stimulation of poly(ADP-ribose) synthesis whether the cells were treated with MNNG or MMS, incubated with or without 20 microM dThd which did not inhibit poly(ADP-ribose) synthesis, or incubated with 3 mM dThd which did inhibit the latter synthesis. By contrast, the DNA-synthesis inhibition detected 24 h after treatment with MNNG was not associated with poly(ADP-ribose) synthesis. These data suggest that (i) the mechanism of this later inhibition of DNA synthesis is different from that of the initial inhibition, (ii) DNA-synthesis inhibition does not stimulate poly(ADP-ribose) synthesis, and (iii) single-strand breaks, resulting from N-methylation of the DNA, stimulate poly(ADP-ribose) synthesis, which may produce the initial inhibition of DNA synthesis. The initial inhibition of DNA synthesis was not uniformly associated with mutagenesis and dThd facilitation of MNNG-induced cytotoxicity and mutagenesis. This indicates that O-methylation of DNA does not stimulate poly(ADP-ribose) synthesis. Our data suggest that, in V79 cells treated with methylating agents, poly(ADP-ribose) synthesis is stimulated by single-strand breaks, inhibits DNA synthesis, and thereby serves to allow time for repair of the DNA prior to replication.